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le Vacuun The great importamde of the vacuum tube, as a constant and 
Tubes for reliable source of power in oscillations of radio frequency and 
Radio Use in the amplification of received signals, is well knowm. The 


The variety of uses to which such tubes are applied has brought 
about the development of a considerable number of types, and on 
account of the rapid progress in this field relatively little 
information has been available regarding their performance. In 
close cooperation with the Signal Corps and the Navy Department, 
me Bureau has been giving special attention to the 
standardization of tubes, to the end of reducing the number of 
types manufactured and of definitely specifying their performance. 
A number of reports covering certain phases of the operation of 
these vacuum tubes have recently been prepared, including the 
following, which are available for the use of experts in this 
field:-~ 1. Amplitude of Audio Frequency Harmonics Obtained in 
Heterodyne Receptions 2. The Use of a General Electric Company © 
Type P Pliotron as a Rectifier; 3, Bibliography on Vacuum Tubes; 
44 Dependence of the Amplification Constant and Internal Plate 
Circuit Resistanee of a Three-Electrode Vacuum Tube upon 
Structural Dimensions; 5- Report on Progress of Tests of Three 
Power Tubes; 6. The Determination of a Family of Characteristic 
Curves of a Vacuum Tube: 7. Constants of Tubes used in British 
Re A. Fe type 10- 5 tube Amplifier; 8. A study of the Detector 
Action of Vacuum Tubes; 9. Preliminary Report on the Operation 
of Vacuum Tubes as Generators of High Frequency Current; 10. Grid 
Current Characteristics of VI-2 Tubes which show Blocking; 
ll. Dependence of the Input Impedance of a Three=Electrode Vacuum 
Tube upon the Resistance in the Plate Circuit; 12. Dependence of 
the Input Impedance of a Three-Electrode Vacuum Tube upon the Load 
in the Plate Circuit. 


2» Radio As reported in the preceding issue of the Bulletin, it has 
Direction been noted by various observers that the direction of a sending 
Finding station as determined by a receiving station appears to change 


from time to time, this variation being very great during the 

night hours, particularly at sunrise and sunset. The investigations 
carried out have not yet made possible the elimination of the very 
large nocturnal variations. A special study has been made of the 
precautions which are necessary in order to avoid errors in 
direction finding due to causes other than those producing the 
variation last named. For this purpose, portable direction 

finders have been built and observations made at stations located 
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at various points. The waves are found to be seriously 
distorted by the presence of metallic structures, such as 
bridges and cable lines, and errors of direction as great as 
45° have been observed in exceptional instances. Especial 
attention is being given to the possibility of reducing such 
errors by proper choice of wave lengths. 


The handbook "Principles Underlying Radio Communication" 
was prepared in the summer of 1918 at the request of the Signal 
Corps but the changes in organization accompanying the signing 
of the armistice delayed its publication until very recently. 
This book, which is now off the press, has been very favorably 
received. It has already been adopted for use in a number of 
training schools other than those conducted by the Signal Corpse 
The book, which is in pocket size, comprises 355 pages, is 
profusely illustrated with line drawings and half tones, and 
forms a fairly complete treatise on current practice in radio 
communication, in terms which are intelligible for those who have 
had no special training in electrical work. It can be obtained 
from the Superintendent of Documents , Government Printing Office, 
at 55 cents per copy, the price being only sufficient to cover 
the actual cost of printing and binding. 


This code, which has had a wide circulation during the last 
few years, is now being revised and changed in form to make it 
more readily available for field use in carrying on inspections, 
In connection with the revision, field studies of the strength 
of construction: . of electric transmission lines and of details 
of recent installations of power equipment are being made. The 
revision also entails numerous conferences and extensive 
correspondence with the variovs organizations which are interested 
in the application of such c@des. It is proposed to arrange one 
volume of the revised edition as a pictorial presentation showing 


@graphically the essential provisions of the code, since it is 


5. Industrial 
Safety Code 


believed that such an illustrated edition will be much more 
useful for linemen and other worlonen who have occasion to deal 
with electrical equipment and whom it is important to educate in 
safety matters. 


The work on formulation of safety codes which was begun as 
a war measure for the benefit of navy yards, arsenals, and other 
government workshops, is being continued to the extent that the 
Bureau's resources will permit. From the fact that the losses 
in killed and wounded in the industries annually exceed the losses 
incurred in the American army in the war, it will be evident that 
there is urgent need of improvement in industrial conditions in 
respect to the hazard to which the workmen are subjected. In 
the interest of securing uniformity of requirements and of 
promoting interchange of information regarding improvements in 
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safety matters; it is highly important that there be some 
central agency to coordinate werk on safety codes. There has 
recently been widespread discussion of the best ees of 
formulating such codes; and the opinion is rather general that 
leadership in this work might well be taken by the Bureau of 
Standardse If the Bureau undertales the work, My wll nore ver’. 
desire the cooperation of all other interested o organizations: 
and as a means of promoting such cooperation it has been proposed 
that the American Engineering Standards Committee be reorganized 
and enlarged. This ae aOR is far-reaching. in that the 
committee would deal not merely with'safety codes, but with all 
kinds of industrial standards, The Bureau favers the orrenization 
oz an enlarged Standards Committee, believing thet its inviuonce 
would ae most valuable in furthering the unifcrm,adoptien cf the 
best mat terials, desicns, and practices in industry. 

A few of the industrial*®codes are already under waye The 
one pov erety Iiaed and Byc Bpétectionis nearl 


early ready for publication; 
and some States are already considering the acopiton of the 
Bureau tg Grar ts An extensive study of elevater protection is. 
also unaer way and comparisons of different sets of elevator 
rules are being made, In this work the Bureau iy cooperating 
with a committee of the Amerivan Society of Mechanical Engineers, 
nd the Elevator Code will te issued as the joint work of the 


: 
Bureau and this society under the auspices of the American 
Standards Committee, if plans for reorganization ef the latter are 
carried throughe Some werk has also been done on codes to cover 
the guarding of machine drives and of remote control apparatus for 
machirerye 


In the earlier tests of this investigation, it was found that 
full size reinforced concrete cclurms in which the aggregate was 
one ox a number of gravels which are made up lergely of quarts, 
or cuertz and granites, showed a strong Ron seu cy to spell when 
subjected to fire; which was Se regielity alarming in the gravel 
coucrete columns which had spiral EET sa ans The loss of the 
protectine concrete in the early part of the fire test left the 
surface steel sce exposed as to lose strength rapidly. It was 
foucd thet almost complete protection could be given to columis 

es impertent type by protecting them with approximately one 

of crywent plastor reinferced with a very light metal tinder. 

ia order to make up if possible for the expense of piastering 
columis for fire protection, the expedient of eliminating the 
cost cf the round forms, which are rather expersive, by covering 
the spiral reinforcement with metal lath and casting the concrete 
erate RS being tried ouve)) Trial is else being made: of the 
effect of light metai mesh reinforcement or binder in the 
protective concrete itself, to prevent it from falling off and so 
exposing the load~bearing columns 

The casting of columas in metal lath applied to the spiral 
reinforcement withouy the usual sheet steel form has given rather 


ay 
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promising results though there is a tendency for the concrete 
not to fill out well around the reinforcement and against the 
metal lath. Columns made in this way would of course be 
plastered for fire protection. 

One column has been cast with metal lath in the protectivd 
concrete for a binder. This was not very promising.e The 
coarse aggregate could not pass to a sufficient extent, into the 
space between the metal lath and the form, and with concrete of 
good consistency it seems that not enough mortar will squeeze 
out of the coarse aggregate and pass through the metal lath, to 
male a smooth colum. A column like the one made would have 
to be plastered over a large portion of its surfaces Two 
columns have been made with light weight expanded metal of large 
mesh in the protective concrete. The presence of the expanded 
metal betireen the regular column reinforcement and the form does 
not appear to offer any serious difficulty in the placing of the 
concrete. The extent to which this material will be effective 
in keeping the protective concrete in place is to be determined 
by fire test. 


7. Durability The Bureau has received many inquiries regarding the various 
of Commercial floor treatments under test. An examination of the various 
Hardeners for slabs has been made and na) SOL Lowing observations are all that 
Concrete are warranted at the end of 6 months’ exposure to ordinary 
Floors laboratory traffic. With one exception, all treatments applied 
have been beneficial and have improved the floors. ‘The 
treatments applied consisted of magnesium fluosilicates, varnishes 
and paints, wex preparations, sodium silicate, linseed oil, and 
soap solutions. . Phe unsuccessful treatment was one in the 
second class named, A solution of commercial sodium silicate 
is as effective as most of the expensive preparations on the 
market and this treatment is both inexpensive and easy to applye 


Ge Stucco A tentative stueco specification has been prepared for the 

“yecifications Committee on Treatment of Concrete Surfaces of the American 
Concrete Institute; this specification being based upon the 
results obtained in the Bureau's investigations and upon the 
collation of all data available.: It will be published in the 
Proceedings of the American Conorete Institute for 1919, and in 
a technologie paper of this Bureau. 


9. Volumetric Studies of the volumetric changes in mortars indicate that 
Changes in (1) humidity affects the rate of contraction, the rate of 
Mortars contraction taking place more slowly when humidity is high; 


(2) the total contraction in similar mixes is practically the 
same $ (3) in certain mixes there is a definite expansion after 
making , this being followed by contraction; (4) rich mixes have 
greatest movement. 
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The above studies are of value in the oroper proportioning 
of stuccos and plasters. A plaster with small movement is 
unlikely to crack seriously af properly applied. One of the 
most serious objections to stucco is the unsightly appearance 
caused by crackinge The results of this investigation indicate 
that such cracking can be obviated. 


10. Standard Standard Cement Sample No. 46-e for chec'ting 200 mesh sieves 

Cemont has been prepared and is now ready for distribution. Its 

sample fineness is 80.2% passing the 200 mesh sieve. Hach sample 
consists of 160 grams contained in a sealed bottle, sufficient 
for three tests, and obtainable at the Bureau for 25 cents per 
sample, 


“le Lime In connection with the studies being made of the “unsoundness" 
investigations of lime plasters, a large number of samples have been made up 
containing lmown quantities of various suspicious ingredients. 
These samples are being watched for the development of defects, 
Tt can be said that the presence of much sodium or magnesium 
chloride is detrimental to a plaster and as these materials are 
the chief constituents of salt or brackish water, they are of 
importance as a vossible cause of plaster failure. 


2. Gypsum At the request of the Gypsum Industries Association, an . 
“nvestigations attempt was made to devise means for malting gypsum waterproof, 
harder, and stronger. A method has been developed which 


comprises the application of high pressure and soaking in a 
solution of barium chloride. This material has tvrice the 
compressive strength and four times the transverse strength of 
plaster molded in the usual way; and on account of the inclusion 
in its pores of barium sulphate, it is rendered practically 
imervious to water. It is believed that this process will have 
advantages in making certain pre-cast products, such as reinforced 


roof=beanse 
13. Screening The Bureau has cooperated in the study of methods for 
of Harnful preventing ultra-violet solar radiation from entering a balloon 
Rediations hangar shortly to be erected. Ordinary wired glass for this 


hangar would cost a considerable sum, while ultra-violet protective 
glass would cost five times as imch. The Bureau suggested 
varnishing plain glass windows with asohaltum varnish or betver 
still the provision of a sort of Venetian blind painted buff and 

so arranged as to reflect the light into the hangar. Hithor 
method would eliminate the ultra-violet radiation, which has been 
fovnd to be decidedly injurioys to the balloon fabric. Thus 
understood that these suggestions will be adopted in the renovating 
of hangars already constructed, with considerable resulting econony 
as compared with the other methods available, 
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‘4. Optical 
‘nsvrunents 


25. Inter- 
Verometer 
Jeasurements 


16. Paper 


The Bureau's experts have cooperated with the test department 
of one of the railroads in planing tests of a great number of eye 
protective glasses used in the shops of that road. One of its 
representatives was given instruction in the handling of the 
radiometric instruments required. 


At the request of the Ordnance Department of the Army, a 
special test to determine the quality of centering of the elements 
of the optical system of 72 tank gun sights was carried out, to 
the end of settling a controversy between two manufacturers 
involved in the production of these sights. Also at the request 
of the Ordnance Department, the Bureau is attempting to develop a 
method for photographing the interior of rifle and machine gun 
barrels, in order that the progressive barrel erosion resulting 
from firing may be studied. Studies are being made of a number of 
battery commander's telescopes in which the balsam used to cement 
the lenses appears to be defective. In some cases also striae 
have been observed in the glass itself, and it is planned to 
determine the exact effect of these defects upon the optical 
performance of the instrument, 


The investigation of precision end standards by the use of 
light waves has been continued and the thermal expansion of various 
gages has been determined, its value varying between 11 x 107 
and 13 x 1076, -A complete set of Johansson block gages comprising 
34 blocks; and 1600 gages made'at the Bureau of Standards have been 
tested by optical methods for flatness, parallelism, and accuracy 
of dimension. 


In cooperation with the Waste Reclamation Service of the 


Tnvestigations Department of Commerce, and at the request of the Ordnance 


17. Airplane 
Yabrics 


Department of the Army, the Bureau has been carrying on an extended 
investigation with respect to the possibility of utilizing cotton 
linters of the munitions grade as a raw material for paper 
manufacture in comparison with ragse The Cotton Seed Crushers’ 
Association is collaborating with the Bureau in these tests. 
Studies are being made of various devices for testing the strength 
of paper; and an extended investigation has been carried on of a 
new instrument for this purpose especially adapted to the testing 
of corrugated board. Investigations are also under way on 
the paper bags used as shipping containers for cement and lime. 


A report of cotton and linen airplane fabrics showing the 
effect of penetration of dopes on the tear resistance has been 
compiled. Information on this subject has been long needed and the 
results will be of service in the study of airplane fabrics. 
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The Bureau has tested for the General Supply Committee and 
other civil establishments a large number of samples of cord, _ 
twine, thread, and textile fabrics of every sort: window shades; 
avming cloth; “planketa: typewriter ribbons; lubricating oils; _ 
sole, belt, and harness leather; rawhide belt lacing; sash cord; 
fire, steam, water, air, and spray hose; rubber bands; packing; 
insulated wire $ and pneumatic tires. © Examination made determined 
both the best products submitted and the changes and extensions 
required in specifications. 


Inquiries in this field recently handled include:~ high 
temperature measurements; Limitations on the importation of 
pyroxylin plastics of high fire and explosive hazards; fire 
hazards in connection with lacquers, and with the storage of 
motion picture film; the shipment of seal fertilizer from Alaska 
to the Western Pacific ports of the United States. Nearly 2,300 
clinical thermometers and over 300 laboratory thermometers were 
tested during the last month and in addition a considerable number 
of Beckman, calorimetric, maximum, minimum, and airplane thermome= 
ters, as well as several rare and base metal thermocouples, and 
thermocouple indicators, The annealing points of optical glassés 
and the melting point of fire-brick samples were also determined. 


Research is being initiated on a new problem relating to air 
speed inficators, viz:- experimental determination of the extent 
to which the indication of an air speed meter will be influenced 
by air conditions at high altitudes. The question has been raised 
as to whether the effect of altitude is the same upon the Venturi 
tube type as upon the Pitot tube type. Use is made of a special 
wind tunnel from which the air can be pumped out so as to 
reproduce the lower pressure of high altitudes. A wind stream of 
this rarified air is then produced inside the tunnel and the 
readings of the Venturi tube determined for a series of increasing 
velocities which are repeated for different degrees of vacuume 


At the spring meeting of the American’ Physical Society held 
at the Bureau of Standards, April 25 and 26, a selected program 
from a very large number of titles covering war developments in 
physics was presented including practically all representative work 
in physics in the various government departments, research 
institutions, and industrial plants. A comprehensive exhibit of 
physical apparatus and methods, and military appliances and 
instruments, representing the technical work of the military and | 
naval establishments including the Ordnance Department of the Arny, 
the Signal Corps, the Department of ifilitary Aeronautics, the Motor 
Transport Corps, the iidlitary Intelligence Bureau of the General 
Staff, the Naval Radio Laboratory, the Weather Bureau, the Bureau 


‘of iiines, the Woast and Geodetic Survey, the Bureau of Standards, 


the Carnegie Institution, thirty industrial and manufacturing 
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concerns, and several individual exhibitors. This exhibit, 
which was open from April 24 to 29, was very largely attended 
not only by visiting physicists, but by a great number of 
army end navy officers, and on the afternoon of the 28th by the 
members of the National Academy of Sciences. 


22. Aerodynamic Researches on the wind resistance of airplane bombs being 
Investigations conducted for the Ordnance Department have been continued and 


hnree sizes of similar models of the lark III bomb have been. 
investigated, including determination of the head resistance, and 
centre of pressure at varying speeds. Researches are being 
carried out on the air resistance of cylinders of different sizes 
in which a condition of flow approximately two dimensional is 
secured by extensions of the cylinders at either end off the guard 
ring principle; these extensions not being connected with the 
balance. Critical values are found at a cylinder diamater of 
1 inch and the addition of wax to the surface does not change the 
coefficient of resistance appreciably. At the request of 
the Signal Corps, the head resistance of balloons of varying sizes 
was measured at very low air speeds which were secured by 
artificially obstructing the air flow at the dowmstream diffusing 
honeycomb. Air speeds were measured by means of a vane~type 
anemome ter, | 


Respectfully, 
Se We STRATTON 


Director 
FJS 
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